Abstract: Hydrothermal sulfide ore in submarine mineral resources is a hot topic recent ocean exploration. From the fundamental equations of electromagnetic field, this paper first puts forward the model of
Introduction
Org Hydrothermal sulfide deposits in marine mineral resources are abundant, and the hydrothermal sulfide deposits can be developed in the background of the mid ocean ridge, the volcanic and the back arc basin. Research found that the seabed hydrothermal sulfide ore is mainly distributed in the low latitude Ocean near the ridge axial Valley and crater, where the depth general in hundreds of meters to 3700 meters, the temperature of about 20℃to 400℃ and a pressure of about 20MPa-40MPa.In the ocean ridge setting, the depth of the hydrothermal activity are more concentrated in about 3000 meters; In the back arc basin tectonic environment, depth of the hydrothermal activity focus at 2800 meters; the depth of island arc volcanic tectonic environment of the hydrothermal activity are more concentrated in less than 2000 meters under the sea. Therefore, the 3000 meters in the ocean of poly metallic sulfide ore is a hot spot in the recent ocean exploration. Nautilus Canada and Neptune Minerals and other companies as one of the pioneers of hydrothermal mineral exploration, mining is underway of seafloor hydrothermal sulfide deposit exploration, respectively in 2010 in the corresponding mining were test mining [1] .
The transient electromagnetic method and induced polarization method are studied in the domestic. Transient electromagnetic method of theoretical research shows that drag and drop detection, the probe is not more than 50 meters from the height of the ore body [2] . Preliminary experimental results show that the induced polarization of metal sulfides can be effectively found by IP method. In order to reduce the supply current, the frequency domain induced polarization method is used to detect the [3, 4] . Low frequency electromagnetic waves in seawater by diffusion heat conduction equation [5, 6] . Seawater electromagnetic parameters including permeability  , conductivity , dielectric constant  , they and seawater salinity, temperature, density. The sea water is a non ferromagnetic substance with a temperature of 17℃ Seafloor hydrothermal sulfide Mineral type, metal content, temperature, and void density. In this paper, the influence of time varying conductivity on the marine electric field measurement was studied by using the single parameter transformation group (OPG) [7] method.
Basic equation
Induced polarization method is a method based on the difference of physical and electrochemical effects of rock and ore in the field of artificial electric field. The Maxwell equation of electromagnetic field in time domain is as follows [8, 9] :
in the formula are magnetic field strength, electric field strength, magnetic induction intensity, potential shift, current density, charge density and t is time coefficient.
The physical property equation is:
The μ ε, σ, in the form are conductivity, dielectric constant, permeability. Because the heat transfer problem has the form of the solution of , so set up:
are constants, and K is the Kelvin constant.
Formula (12) (13) are diffusion heat conduction differential equation. When (A and a are constants) is a nonlinear time-varying factor, the differential equation of diffusion heat conduction can be studied by the method of Lie group [7] .
The OPG solutions of nonlinear equations
That Equation (8) is substituted into equation (13) can be obtained: 
By using the Semyon Quinn Love potential, the potential equation of the polarization field is rewritten as follows:
are constants. using the method of separation of variables and set
, it can be concluded that:
, and then have :
It is a nonlinear homogeneous equation, using the following OPG:
（21）
It can the same form of :
into the formula , there is: In order to get the equation set:
The formula (27') can be obtained:
（32）
There is no OPG to make the equation 
Analytical solution of linear diffusion type equation
In the induced polarization method, the charge discharge frequency of the artificial electric field is low (e.g. 0.6Hz, 9Hz), the discharge time is long enough and the full discharge, then the equation (14) can be simplified to the equation (37). .Using the method of separation of variables and setting
,and there is: 
This is a linear homogeneous differential equation with constant coefficients, which can be solved by Laplace transform. 
The potential variation of the induced electric field is in the non ferromagnetic one: is given. The transient propagation of the electric potential in the non ferromagnetic hydrothermal sulfide ore is briefly explained. On the magnetic field and magnetic potential model, It can also be used for similar processing. The research on the theory of the prospecting of the marine hydrothermal sulfide ore has important guiding significance for the engineering realization of the frequency domain induced dipole drag system. According to the actual situation, this paper simplifies the process, therefore, the above conclusions need to be verified by practice.
In addition, the analytical solution of 
